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INTRODU LCT ION

BlIACK(;Ro0UNDl

I lhe IU l--h( A. iii prodUCuion dleiringo kit. has been cleared for flight into moderate
Ictnc! _ C0IIdJI10n'. thle H-1- h(IA helicopter Quick Fix system comprises a UH-60A modified
,L) accepti an A' ALQ- I s I (V\)2 countermeasures system and other mission equipment.
Ihle a>,Noc~atted antennas, of the F. [-60 A alter the overall ice accretion characteristics. The
Y EH-oA and the Ff1-bOA have undereone natural and artificial icing airworthiness tests
rcl, I and 2. app A) and hale been determined to be unsuitable for flight into icing

en\ ronmerits I lie L. S. Arniv Aviation Systems Command (AVSCOI) cirected tlh- I S.
A\rm% A%\ anon EnL!:neering Flight Activity (AEFA) to conduct furthei- natural icing tesits of
he 1-11 -mo.\ Ieli,1tc, Cref 3) wkith re~ ised antenna configuration in accordance with the

.Tpro ed ie4 pl-in ire 4) Specilic differences between the test aircraft and previously
ttec conhe uraiin o kcre upgraded direction finding (DE) antenna insulator housings; an
itnp-ro\ ed electri)n!,c ciiinterineasures (ECMI) antenna actuator assembly; the installan of
dcarnins active Df:unn~ and extended landing gear sponsons.

TFEST OBJiECTIVE

2. The objectiie of thiN, test was to obtain limited natural icing flight test data to provide
.AVS COI with the basis for establishing amt envelope for flight into moderate icing
cojition for the EfM-fOA helicopter Quick Fix system.

D)ESCRI PTION

_3 Tfh e L 11- A hielIIco(pt er Quick Fix sysNtemn is a t win oturbine, single main rotor helicopter
des;ione mu) na : al l-weather, dlay and night capability to ide ntify, locate and jam ground
haled commurielc iion, transmissions. The airframe is a LiH-60A helicopter modified to
accomnmodate special electronic mission equipment and aircraft survivability equipment.
-Ilic U-bOA de/anti-icing equipment comprises main li~d tail rctor blade electrical
Je ci .,, a .oseount ice detea.tor/icing rate meter; electrical, tttbdopso n

ind~hield anti-icing heaters; and engine intake anti-ice protection by bleed air. External
changes to the LH-60A as a result of the installation of the Quick Fix system include a
,invle rctractable ECM whip antenna underneath the rear fuselage, two DF dipole antennas
mi each side Of the tail boom, one AN/ALQ-162 radar countermeasures antenna on the
niose and another on the tail, four AN!ALQ-156 countermeasures antennas on the main
uselage and aii additional M-I130 chaff dispenser on the left side of the tailboom. The test

aiircraft was :qcuipped w61ih a hover infrared suppressor subsystem, an AN/ASN-132
riteiratecl inertial nax ivatio n system, extended main landing gear sponsons (housing
Ifour're% vibritiuon aih-orhers,) and four dummy active direction finding antennas mounted
on the hottorn of the hiselaive. A description of the EH-60A is contained in the UH-60A
Ope r,!\)r, \Ianiial (ref 5) aind additional dei;61 DI f Lhe i e~t aircraft, S/N 86-24569, are in
ippendix P.

4. A Jl, -2 1A coniguurcd \ ith cloud calibration equipment was tised to document icing
.0:1 Iic~o'u a ( oitii n (IAVsC) , pa rticle site. nu lode air I meatr n eaie

!tiinlciil\ anu IN cILt-~;: in appendix (C.



TEST SCOPE

5. Eight natural icing flight tests were conducted in the vicinity of Duluth, MN from
25 February to 13 March 1989. A total of 14.4 hours were flown of which 11.1 were
productive in a natural icing environment. Specific test conditions are presented in
table 1. Flight limitations contained in the operator's manual (ref 5) and the
airworthiness release (ref 6) were observed during all flights. A crash rescue UH-1H was
supplied by the U.S. Army Reserve from St. Paul, MN.

TEST METHODOLOGY

6. Natural icing tests were conducted by flying the aircraft under instrument flight rules
in appropriate instrument meteorological conditions which had usually been located and
documented in advance by the JU-21A chase aircraft. Following the icing encounter, the
test aircraft exited the cloud and was immediately photographed in flight from the
JU-21A. A landing was then accomplished as soon as possible to permit further
photography. Ice shedding characteristics were qualitatively assessed by the test aircraft

7. Aircraft Rosemount LWC readings were correlated with the rate of ice accretion on a
visual ice accretion probe and with data obtained from the cloud calibration equipment
on board the JU-2 IA. Video cameras were used to observe the behavior of the ECM
antenna and to record DF dipole antenna motion and ice accretion. A detailed
description of special equipment and instrumentation is presented in appendix C.

8, Data analysis methods and definitions of icing severities, shortcomings and
deficiencies are presented in appendix D.

2
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RESULTS AND DISCUSSION

(F'NERA L

9. Natural icing tet,; ere conducted to pro,.ide data for the establishment c! a
moderate icing flight e nvCelpe for the EH-60A helicopter Quick Fix system. Two
deficienci, were noted: the design of the electronic countermeasures (ECM) antenna
assemhlv and mount which caused excessive ice-induced oscillations and subsequent
damage to both the ECNI actuator and its mounting structure; and the poor reliability of the
intecrated inertial navigation system (IINS) navigational processing unit (NPU). The
lollowing ,hortcomino, were identified: the loosening of the direction finding (DF)
antenna, alter icing flights, the inaccuracy of the Rosemount icing rate meter and poor
llNS,'liht instrument integration. The deficient design of the ECM antenna assembly
should he rectiflied before the EH-60A is permitted to operate in icing conditions with the
ECM antenna extended. Regular post-icing flight maintenance of the DF antennas should
he carried out uoiil the design and assembly of the DF antenna insulator housings is
mproved.

ELECTRONIC COUNTERMEASURES ANTENNA

10 The ice accretion, ice shedding and oscillation characteristics of the extended ECM
antenna were evaluated over a total of 3.1 hours during flights one through three. The
effect of ECNI antenna ice accretion on the operation of the ECM system was not
&osessed. The behavior of the ECM antenna was not observed during flights one and two
-ince the forward camera was unserviceable. A 2 in. thick ice accretion along the lower 8
ft of the antenna was observed by the chase aircraft after exiting the icing conditions on
liieht one' no excessive oscillations were noted, retraction was normal and the ice shed
after !,nling (Ifg. F-I, app F). After exiting the icing conditions on flight two, a uniform
ice accretion of about I in. "as observed; there were no excessive antenna oscillations
and the icc shed after landing. During the initial part of flight three the ECM antenna
,ascillated laterally at approximately 4 Hz with a tip amplitude of about ±6 in. After
20 minutes of icing the oscillation rapidly increased to a tip amplitude of ±2 ft with
%isible movement of the actuator assembly and its mounting structure. After a further 3

minutes the oscillations suddenly stopped and the antenna hung slightly off-center, with
only small oscillations, until retraction (fig. F-2). After exiting the icinp conditions the
chase aircraft observed a uniform 1 1/2 - 2 in. ice accretion along the lower 8 ft of the
antenna with 1/2 in. of ice on the upper 1 ft. During retraction the antenna hesitated at
V) degrees extension before stopping at 5 degrees extension with the tip displaced 6 in.
laterally from the cradle (fig. F-3). The ANTENNA RETRACTED advisory light
remained out and the ANTENNA EXTENDED warning illuminated during approach and
landing.

I I. ost-1ieht airframe inspection resealed the following damage: a fatigue fracture of
tde left pivot pin Thich allowed the antenna to move laterally and bend the right pivot pin
(fi. F-4) crack> in both the composite actuator mounting structure and the metal
grotund phane (fig. F-5 and F-6); and debonding and loss of material at the joint
het een the hai' of the antenna and the insulation collar (fig. F-7). After a review of the
,n-flight videto recordings, the foregoing damage was attributed to the lateral oscillations of
the EC i antena Diring antenna retraction the misalignment caused by the pivot pin



fllurv had allo~ t d 01C allCIcona 1baIe to Conltact 1102 actuator mechanism causing damage
Lo se~erai Cori poiie nits (lies. F -8 and F-9). The dlaraged ECIM antenna assembly and
mounit wore replaci ed by a blanking plate during ;ubsequent flights. The design of the
antenna as'seml:l a11d mount is deficient because it allows e :-essive ice.-induced
os;cillatior>. res ultriql !n ructural dlamage and -omponent failure. The design of the ECM
antenna'im oint l)eib ( ~iild be improved to either prevent ice accretion or render the
ic:e-induced titihiii enion. Further testing should be conducted before the EH-60A
i rulea~ed Iii t~lt~, in icing conditions %kith thle EC%1 antenna extended. Testing should

I ccorlplhied .dvi errmine tie effect oh ECMI antenna ice accumulation on ihe
pTertol 01o the AT\ 0- 1 ' I (\'- 2c ulikIemeasures System-

D)IRE(FTION I IN ])IN( 1) IOLE ANTELNNA~S

12. Tile 1-. _c .1td o and i.ibration chairacteristics Of the DF antenna
~~~y~~ m .. t.yy 1ii..t ChoUt thle test. The effect of DF antenna ice accumulation

or, tht' N l~stemn was niot assessed. Typical ice accretions are shown in
iinre F I -- hienna oscillations noted in previous tests were not observed
and tht lc roaxi! i'[r AI'!t ode recorded was generally ±L2 in. occasionally increasing to
±4 in. mowdi :. r -in ice shedl. Antenna oscillation amplitude was a function of
the arnor~ll of ie iiiitlated rather than the rate of accretion. After flight seven, and a
cumulao\e ioto .!Q. hr icing. the forward riolht lower antenna element was found to be
.Jii'htlv 1) !-) Al i ll. mna mounting s;crews wkere consequently retorqued. After flight

and a irthe 11.oh i~ing. the right !orkkarc! upper element was found to be loose. The
loos erin2 , ithli Ir iioerias during flight in icinp conditions is a shortcoming and is
discusssed mi rit i ' raeraphj 17. Testing should be conducted to determine the effect of
DFjf antenrla 1 iy accumultion on thle operation of the AN/A-LQ- 15 1 (V).2

DUMMINY ACTI'VE I DIR ECTION FINDING ANTENNAS

i 3, 'rhe ice acriin and shedding characteristics of the dummy active DF antennas
were evaluated h% oh~ervatiaon from the chase aircraft and post-flight photography
throughout the iests. ICC accreted On the forward face of each antenna with a maximum
thickness of approxtmartelv I in. at the leading edge. The ice thickness tapered to zero
near the fuselage t!ime-. F-i I I.) No in-flight shedding was observed and the ice formation
had no adckerse effect on eithter the antennas or the airframe. The icing characteristics of
the dummy~ activt. DF atennas, in the confipuration tested are satisfactory.

L.AND)ING GEAR S)'PONSCNS

1 4 [liv i(-, ic .T-elvon cli r icreriCS csof thk2 extended main !anding gear sponson fairings
A ere ~yy n't thle tes t. Ice up to 3 in. thick accreted on the forward fac, o
thle 'pont ,irs (fig. 1 ;pp (C). No in-flight kkdin as observed and the ice accretion

ad _ nit td C ,iin the ir craft . The icini' chia cieristics of thle extended main
Jute r j~~ur' out o, ,atisfactorl.



ROSEMOUNT I(N(; R.\IE MLTER

15 Iie accuracs of the Roenuount icing rate meter kas evaluated throughout the tests by
correlating Its liquid \ater content (L\VC) readings with the rate of ice accumulation on the
,is;ual ice accretIOL probe (VIAP) and, whenever possible, with calibrated LWC
measurements taken h' the chase JU-21A The Rosemount LVC readings were normally
icniIicant, higher than t'ie actumi conditions throughout the tests, as illustrated by the data

from flight iour in table 2 bcloA:

Table 2. Flight Four LVC Data 2
3 ,4

Vinot VI \P Rosemount Time VIAP Rosemount
Period L\V(' L\VC Period LWC L WC

mri) (1g n -  (g/m 3 ) (rain) (g/m -i (g !m 3)

-45 .12 .45 4:02 .12 .70
125 .t2 .45 5:05 .12

512 12 70 9:38 .19 .25

\0) IES

1Flight 4 was th e s ort case for steady state LWC errors.
2 Rosemmunt readings are averaged steady state values over the appropriate time
period (tran.oent values arc ignored).

3Nlixed icinit cnditions ma have been present during flight 4.
'I,itcated 0A I - °0 C, total air temperature -6.5'C throughout.

In the rwixcd iconw -orditions (combinations of supercooled liquid watcr diops with sleet.
,e',,re freet~inc clri~/le or freezinc rain) of flight seven, the Rosemount error was excessive
,.it0, tranoent oil -scale indications. The indications fluctuated between zero and max
(2 c'"m 3 ) and aiv stead indication was normally approximately double the observed
(VIAP) valT. e erroneous indications led the flight crew to select the BLADE DEICE
\ODE ',.vitch to MANUAL (MODERATE) during some phases of the flight. The rotor
blade deice system, whose element off time is determined by the Rosemount when in the
autoratic mode, continued to operate normally throughout the flight and no adverse

aircraft vibrations or excessive torque rises were noted in the light to moderate icing tested.
Rosemount icing rate indications should not be used as the sole criterion for determining
the severity of icing conditions since they couk cause a crew to exit icing conditions less
severe than indicated. The Rosemount readines should be correlated with other indications
of icinki severity such as torque rise and vibration level. Note that a 20% torque increase
indicates that normal autorotational rotor rpm may not be attainable (ref 5, para 8-60).
The inaccuracy of the Ro'emount LWC readings, especially in mixed icing conditions, is a
\hortcrmnit and sh,)uld he improved. As an interim measure the following sub-paragraph
0hould be inserted into the U/EFI-60A Operator's Manual at paragraph 8-60 (In-Flight
Ic init

--. m mu an mum mu ro iiiinlnll nll lnl • un6



lii i:\d Coe cIdlis (Caiihit,iionis (di icingz "ith '.lect, trec/tog
oo// c r lee/ i, ra11n the ic ino rate mteter nav iive Inaccurate

ITI,1i1tLiii011 111d IlWul Hot he used a,; the sol)e criterion to) determine icing

(% et it . It mav riot he necessary to exit mixed icing conditions1 unless art
L\\(U readinte (f g~reat er than I g/m 3 (hjeavyN is acopne \a torque

4I, nof ire tim n 21% a nd/or exces si e baois

INVG VI ED INIKRVIA.L NAV IGATION SY STEM

Ic cK~ () li;e rati n of the I NS wa assessed throughout the te'ts, Complete
Sii[ ceii rninute,, and could hie initiated as soon as the equipment was,

LL:e p. ,.,ewtcnt ilI \ker ,urees durim! main Penerator connection aind hvdraulic
<N .it \~Cm htc:k, did nat at fect the algmn.IINS alig~nment time did not delay

:T"OLiian heL!1,cati~e of the time taken to test the de/anti-ice systems hut
ii ola up to li\ e ointc te t, other flights (the excessive length of the deice

hc: a, 11 reviou~lv identifiedJ shortcoming). The usefulness of the TACA\
()[ th II N %& o inmted h. the Inability to display TACAN information directl%

ii f ht in~trunents and the ,abilit to select a desired TACAN radial usine the
tuaton indicator course knob. These two features prevent the use of the

I A'*\ . an approach aid when no co-located VOR beacon is available. The poor
iii. r, t it: II \VS TACA \ kith the flight instruments is a shortcoming and should be

IbetnFinding Antenna Insulator Housings

Pi I t IL Hit ir,, t(t Ii lii the D)F antenna assembhlies were in,,talled bs an engineer
1:-r f t< Lr ArpaeInc .. h,) experienced some dlifficulty. in a,,semhlino, the antenna

MU t nthe towl'in thlL I sulator iotisis. Two antenna elements, subsequently
IK( l irC. ti ac case, ilhcr the mounune: screws, had been retorqued (para 1 2)

r ,imitiln Ito the MiL.1u hitr I au,,ings, ,howed that three screwk inserts had beco)me
.addtrni the linsiriie noiniudings; subsequent attempts to) reseat them failed. The

I ILi~i t eneLneer attrih ited the dehonclino to excessive assembly pressure res ulting from
i, ,ht tra at the atittnriai tlements in the insulator housing troughs. Ice-induced

Atl iris !nen caiii'ed the anternas to 'work' in the troughs, eventually becoming loose.
I. L ol't~t2a ttie antenna elements did not constitute a safety hazard but prolonged

:1_it the ait~enna in such a loose condition cortid result in more serious damage and
i 'k (d antenina detachment. As noted . paragraph 12. the loosening of the DIF

311iig rd the des ign of the insulator housings should be Improved to
mi)(rt L(rlisitent M'e~hl iaintenance procedures should be intriidtiCed to

I i 1 iet I 1 ' ir:2ilt c rits tattoo i) L:t iiial~ instatlation and, until the ins;ulator housinits
ttphi il alter t:eri Lliht in icinp coniditiaris.



Iiitegrat-d I nertialI NaN ligationi S\ stem

Iet rulilihiii\ ()I thle A-\ A\\ - 132 1 INS v. is esaluied tlirio'eliutiiile~e flight tests.
I Ulic~ p~piii Im. tile hir-itt, eIL01 ti l e IINS tailed and all prec-progranhied

o irrintoon srl %a Io~t; there se no indications of thle failure prior t(o thle attempted
o'nntSub~eqiierit anump.f~t to re-align tile IINS tailed. IINS troub-leshooting

llito lilot t11e N P1 hlild andt~ dt ( ile problemn skaS eserittiallv rectifi.od hv
Hill-, intdile N P[- usogIL borro\ cl equipment. A delay of ts~ 0 davs wxas incurred

loc LA pintl Cne kht se lost. i~epo eiblt fte I INS has been
cin t pres ioos I. S. Arms: As ation Engineering Fl cht Activity (A EFA I

n.pi.ref- I a11C -'). dun total 01 135 EFI-60A flight test hours performned by
\1 I o \n s wnu -irralt lise N PU. failures have been documented. Since the F H-bflA is

')pe ih trmiiC it, rni,,sion s ith an noperatis e [INS. the poor relnhilit\ of thle

o)PLRATOR'S MANUAL AND CHECKLIST

* I .f ni; or ope~rator's manual and check list discrepancies w ere noted. The
;-froccdurv for N-IR DE-ICE FAULT, MIR DE-ICE FAIL OR TR DE-ICE

fI II CA tUV ION L.IGHT ON' described in reference 5 places an undue sense of urgency
01 he ,ilittior hs requiring the crew to land ats soon ais po~ssible it vibrations; increase.

_k: Inudica ift: that s iration increase is inevitable in thle ease of blade deice
Pit- erceocs: procedure fo~r 'MR DE-ICE FAULT, MR DE-ICE FAIL OR TR

IF A IL' .hwold he amended as follotk si

Lie orditions - E! is ,non ats practicable.

1. B3LADE L)E--IC'E POWER SWVITCH - OPE, when out of icing conditions.

i cir2, con dtions persotL or exCtesie vibrations and'ior torque rise are noted -

nri- as, r,(ri as practincble.

d1 n iron) thle rotor lades, ring f )tiipIlight shutdown present, a significant

./ito wodpersonnel The lollosing WARNING should be added to iference -5

WARNING

;Le ,hied frirn rotaiting ciomnponients presenys at hiazard to)
pcr~wnrild du1riliv lrichi! anid 0ihtdiosn. Girotund personnel
>litild rt.tniiii %kkA cleair. Pisscriger-' and crew rnteers should
trt mm i eichttutl the rotor lois stopped tuniin..

\1I IS(LL.N LOI:S

N iof iid ie Aken if, rit(irporate te ill the: operator's anid crevivieniber's
iI( -i n lirjd pl!,i t) lt( i 'I~i nti-icit' ,i~t: , i n accordanrce: tokitIh th I pe rai )r s

i.,d )ci I -1' I r 1 U idtelttltit-d ini pr ri I () (t reference ..
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N~\ lclll -reLted ',hiM1~itIi2\, W~te 0iritriitd (IIlrIg tlre

VIte i~cl( Ak. it t rder (,I deuijE m itir mpo rtance. ,tijCc no c orrectis C

I Ie i!Tid piitv %.ihedatiiesqrt~hich does, flt pre\sefl large ice
1 1ile I,! -nLI 1 m wiper, ind therehiore in-rea ,es thle 1prObahilitv ol

iril !trolled 'Ifeddiri! (Tiara 2'2 of rel 'SI

(1t( Il Irld Icdi char;acteris tics; of thle Cockpit OA I indicator
;I Ctil Ili pr i1hilits (1etieFO)(pr 24 of ret

:,t icuCrtiT) ,nr thle wire r rike proitection svstemr cinoronets whlich

!!, ,!nJ ci e JEOD to thle aiicrafti para I s ol ret III

1011t ATI iLo inplicated deice ,\,,tvm operationil check I pira 44 (

!riintvio dripl pan capaicit\ (para 5 2 (fl r, t Q

it bei toIndicate the reset teat1Ure of the 01- F po~ition of tile

i 'a cL p Ipar 1 o f reft

I!i (in t he F \ I h oingnI an11t ennas ss h ic h i n ier fcres s % ithI c oc kpi t

h f r Q I



C9 NCLIUIS IONS

I h- I I - to I\ fih, Iik t h modifiedl directioni Iinditiv (1)1:) antenna insulator
iii.<'~~ fdl ' -4 Iht- -4), Is siuitabl' for Ifight inito flodetmut Icing conIditions~

Ithe: etrLOi C Jtric'c lC1)antennia retracted unilv. Three deficiencies and
h-c "l u&)lili- r idc ntmhid Sev eral pres ouki identified, icing-related dleficiencic'

The 'lk' leic een.e' r en tiie and appear in order of Jecrea'i

Th dtI.t !11 tic (.\ aniternna which Permrits excessive ice-induced oscffllr( 'n
liv IK .:~lent lure and structurl daimage (paras 10 and I I)

h. I ! .P~l!~ abilit of the nas gal onal pruicecsing Unit (NPUi associated With the
\\ \- I -ritt Lrcurt un 2 rieation s,.stemn H INS, (para 18).

, 111. on 1-i(1 (f steps III hu operator's anid crcwrnemher's checklist to remind pilot,
jmjt im3 fl cirv ;k~~ei i accordanice with the operator's manual (para 20).

4. 1J %k; ;t re," - e1d d;, iclericivs. previously identilied iii re fei entc, I itndc 2 were not

I~c I~rA e I drtyr ( m1iig, '% cre identified anid ap-pear in order o( clecrea'inc'

1 C I'-.c.r~..i the, [Th lipole antennaS durmoc flight in icing conditions (paras 12

Ili,, . (1 thle iidl ater content readings, Of the Rosemnount icing rate

Kr, ~ ~ mv, peuj Krsi . ioi coiidiions (para 15)

i: lh plof nicL!rti'm 'd 1hle ]IN Sand the flight instruments which prevents the direct
f1- is of I .- \(\ uriormiiion (para 10)

11%. :-r r-V if. d. . m0-related shiortcoming's were re-evaluated and reminn

.h'ic mi o .1e cixs1 n

I. 7.7.. lrC-IC.ilA -r~icoiiiOs.previoujslv irlen(ified in rlrrvsI n



RECOMMENDATIONS

2S. The EH-f,(9.-\ helicopter. mith moditied direction finding (DF) antenna insulator
Nlock, (,part no. 1951-1-4116-4), should be released [or flight into moderate icing

indti)oiis mth the electronic countermeasures (ECM) antenna retracted only (para 22).

70 The deficiency noted at paragraph 23a should he corrected prior to further icing flight
tet of the EH-bOt.A with the ECM antenna extended (paras 10 and 11).

I lhe relihltt of the AN/ YK-64(V) navigational processing unit associated with the

.\N -\SN-132 in ecrattcd inertial navigation system should be improved (para 18).

3I Step, should h. included in the operator's and crewmember's checklist to remind
pil(:, to activate anti-icing s\stems in accordance with the operator's manual (para 23c).

32 The hortcoming identified in paragraph 25a should he corrected by redesign of the

DIF dipole antenna insulator housings to permit easier and more consistent assembly
pa!-a 17.

I3 Maintenance procedures should be introduced which verify the security of the DF
dipole antennas after initial installation and, until the design of the insulator housings is
fliproved. after es ry flight into icing conditions (para 17).

34. The accura.s\ of the Rosemount liquid water content (LWC) readings should be

improved. As an interim measure the following sub paragraph should be added to the
1 -11-60A Operator's Manual (ref 5) at paragraph 8-60 (In-Flight Icing):

d. in mixed icing conditions (combinations of icing with sleet, freezing

drizzle or freezing rain) the icing rate meter may give inaccurate
indications and Ohould not be used as the sole criterion to determine icing

severity. It may not be necessary to exit mixed icing conditions unless an
L.\VC reading of greater than 1 g/m 3 (heavy) is accompanied by a torque
rise o1 more than 20% and!or excessive vibrations (para 15).

35. The integration of the TACAN with the flight instruments should be improved
inira 16).

36 Testing should he conducted to determine how ice accumulations on the DF and EC\I
anlenna affect the operation of the AN/ALQ- 151 (V) 2 countermeasures system (paras I I

and 12).

37. The chan.vc to the operator's manual and operator's and crewmember's checklist
riolcd in paragra ph 19 should be incorporated.

The ,Cen previoulls identified, icing related shortcomings noted in paragraph 21

I,,,d hc corrcc tcd.

II
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APPENDIX B. DESCRIPTION

GENERAL

I. The test aircraft, U.S. Army S/N 86-24569, is a production EH-60A fitted with the
full UH-60A deicing kit (figs. B-I through B-4). The AN/ALQ-162(V)2 radar

countermeasures system had been removed and the antennas substituted by 4-1/2 in.
diameter blanking plates. Four dummy active direction finding (active DF) antennas were

fitted under the fuselage. Principal dimensions and characteristics of the EH-60A appear
in the operator's manual (ref 5, app A). External features specific to the EH-60A which
may affect ice accretion are described below.

DIRECTION FINDING ANTENNAS

2. The test aircraft was equipped with a set of four DF antenna groups, part numbers

C5 )74121-3 and -4, mounted on the tailcone (fig. B-5) in accordance with Engineering
Change Proposal 0099-E-166SR1 date(: 10 February 1989. Each group comprised two
32.5 in. long, I in. diameter aluminum monopole antennas attached to a cross brace by
means of an insulator housing (part number 1951-1-4116-4) (fig. B-6). The insulator
housings were formerly machined from DELRIN material and had failed during previous
icing tests (ref 2). The housings on the test aircraft were molded from 30% glass filled
polyethylene terephthalate (PET) and had a revised mounting screw configuration
incorporating a combination of ultrasonically injected "ultraserts" and pressed inserts (fig.
B-?). The antenna elements were located in a semi-cylindrical trough in the insulator
housings and retained by means ot metal clamps secured by four screws locating in the
inserts.

ELECTRONIC COUNTERMEASURES ANTENNA

3. The electronic countermeasures (ECM) antenna was a 109 in. long, retractable
monopole mounted under the aft fuselage just forward of the tailcone. The ECM antenna
was constructed of aluminum tubing whose diameter decreased from 3 in. at the base to

0.5 in. at the tip. A non-metallic insulating collar located the antenna in its mounting
bracket. An electric linear actuator, part number C5074185-1, caused the antenna to

extend and retract by rutaLing it through approximately 90 degrees about the base
mounting structure (figs. B-2 and B-8). The actuator/pivot assembly had been identified
as a shortcoming during previous icing tests (ref 2) and the unit fitted to the test aircraft,
serial number 0014B, was an upgraded version. Specific modifications to the actuator
,sembl included larger diameter pivot pins, stronger pivot bushings and a more powerful

linear actuator. The fuselage structure of the EH-60A was modified by the addition of a
honeycomb panel underneath the transition section to which the ECM antenna actuator
ii'emhl was mounted by means of four bolts. The lower surface of the honeycomb was
covered with a soft metal sheet which formed a ground plane for the antenna.

13



I1 .\INIY .. [1IVL I)IRIVIION FINDING ANTENNAS

-4. 1-' or AL.-r ,pace (n&. ia proposed the installation ol an active antenna array to

p11,cu: Ihe exislilw I l-rh ..\ dipole antenna array. Four dumniv active DF antennas.
,.1h!hll kerc externail lully representative of the actual installation, were mounted under
[h mid fu-elage Of the test aircraft for icing assessment purposes. Each plastic antenna

o~er kaas cslindrical in shape, 6 in. high and S in. diameter and installed on temporary
nIMintili! plates ii.)rding to TRACOR drawing number 600326 (fig. B-9).

N F'he pilitiolu- I external antennas are shown in figure B-10.

1.\LNDING GEAR SPONSONS

t, I-he main landing gear sponson fairings (part numbers 70215-02319-041 and -042)
d he test aircrali ,kere each 5 in. wider than those previously tested to accommodate

4-pcr-rev vibratoi aihsrhcrs (fig. C-1).

14
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API NI)IX C. INS'IRI'IENTATION

~ toonuedthe ri~it side? Of the transition section to
)i iik rii i,.UX dipole niiennais (hg. 13- ) LA second camera,

ii "' !'r t' rih< h haic Lckpit step, recorded the motion and
io! th K 'ivreiue (IE00) antenina (fig. C'-1). Each camera

:1'. to iil 1d" h'I J'1 r ecordfr. A diqplay, mounted at the ECM\ operator's
10 I < v weL "k) U it K nira OU[p. A ideo camera in the chase aircraft

o j' ' iimot C 1 r med~t'j j~r eitig the icing conditions. Ha nd
85 VI~ iC ~ 'I iooiraox oth III the iir and on the ground.

vole~j:Cc' r.r (VI\AP', toom-,ted H j, heiox'.' the Iceft cockpit window

li.C-2) "kxl 1a'zu-d ad' Iiit 000 vi~iua cue,~ Of ice build uIP and to correlate
1K( ~ 1qi 1KItka i ' tznt ( LW( readinvs. The VIA P consist ed of a small,

rico'ti di '' rod protrudin- frOmT1 the leading edge at mid-span;
ifl Kipe> on Jh, io' v1 Li uSe'd to uge ic hcness. The method used for

Jc ri' re L\\ P \. n r e nen t, is described in ;Appendix D.

'<sU~ecI ho-,l1 as, a chase aircraft and tO

Pirt I'NI 'oreSx'temr (PMlSI comprising a F.SSP- 100 forward scattering
o w''i ~ ; cj ad n ().P-200X optical array cloud droplet spectrometer probe.

i . t~l I'i' lsizi ' .ate r dropletLs between 2 and 300 microns in diameter.

h A r1't 'i Je,: air tem-oc mure sen,)or and dlisplav.

C. Na out ) p1rio e chiled dc-w point hvgronieter and displav.

C )I 1 Coi c l'f r,1'. .- Itdeteci or oraLi ca p al o)f mneasuring LWC in gun 13 .

7 ai J~ra~io~nt Pperinnental Fmi0i~hent '\ ernier ice accretion

.1................ I ~ ~ itL~ .'V~ie, SI! )S oacompact d~a

JAVo.I i 12Si~s



NIANUALLY RECORDED PARAMETERS

4. The followiPg test aircraft parameters were recorded manually during icing flights:

Indicated airspeed (KT)
Engine torques (%)

Outside air temperature (deg C)
VIAP readings (in. ice)

VIAP ice accretion times (min:sec)
Rosemount L\VC indications (g/m3 )
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EtELrc ( 1 Main Landing (Gear Sponsons/LCM Camera Hiousing
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APPENDIX D. DATA ANALYSIS METIIODS AND DEFINITIONS

1) VF. ANAL".SIS

1. Li.uid w;aer content (L\'C) values were determined using figure D-I and observed

visual probe ice accretion rates. An average LWC was determined from these calculated
%alu-' and those measured by the cloud sampling equipment on board the JU-21A.
Calculated and measured LWCs were summed over the total samples for each flight to
oL;ain an average. The Rosemount indicator on board the EH-60A was rarely used since

the readings were inaccurate (para 15).

DEFINITIONS

2 !cin characteristics wtere described using the following definitions of icing severity:

a. Trace icing: Ice becomes perceptible. Rate of accumulation slightly greater than
rate ot sublimation. It is not hazardous even though deicing equipment is not used, unless

encountered for an extended period of time (over 1 hour). Commonly 0 to 0.15 g/m 3

LVC for the UH-60A helicopter.

h. Light icing: The rate of accumulation may create a problem if flight is prolonged
in this environment (over 1 hour). Occasional uses of deicing/anti-icing equipment
removes/prevents accumulation. It does not present a problem if the deicing/anti-icing
equipment is used. Commonly 0.15 to 0.5 g/m 3 LWC for the UH-60A helicopter.

c. Moderate icing: The rate of accumulation is such that even short encounters
become potentially hazardous and use of deicing/anti-icing equipment or diversion is
nece sary. Commonly 0.5 to 1.0 g/m 3 LWC for the UH-60A helicopter.

d. Severe/heavy icing: The rate of accumulation is such that deicing/anti-icing
equipment fails to reduce or control the hazard. Immediate diversion is necessary.
Commonly greater than 1.0 g/m 3 LWC for the UH-60A helicopter.

3. Results were categorized as deficiencies or shortcomings in accordance with the
following definitions:

Deficiency: A defect or malfunction discovered during the life cycle of an item of
equipment that constitutes a safety hazard to personnel; will result in serious damage to
the equipment if operation is continued; or indicates improper design or other cause of

. ,Z1 item or part, which seriously impairs the equipment's operational capability.

Shortcoming: An imperfection or malfunction occurring during the life cycle of
equipment, s\hich must be reported and which should be corrected to increase efficiency
and to render the equip-nent completely serviceable. It will not cause an immediate
breakdo',. a, jeopardiz.e safe operation, or materially reduce the usability of the materiel or

end product.

29



FIGURE D-1
CALCULATED LIQUID WATER CONTENT

NOTES: 1. COLLECTION EFFICIENCY ASSUM4ED TO BE 100%
2. DENSITY OF ICE =0.8 g/cfn3

3. LWC =(ICE ACCRETION RATE)(DENSITY OF ICE)
TRUE A:RSPEED

1.270 KTAS _

Iso

1.0 ~~-

3w~ 12

Z 1407

06

0.20

0.00

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14
ICE ACCRETION RATE (IN. ICE/WIN)
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A-PPEND)IX E. TEST INCIDENT REPORTS

1. I he following TetIncident Reports (TIR) %ere submitted during these tests:

TIR NUMBER SUBJECT

EC-B88061001 \PU Failure
EC-B38806 1002 ECMI Antenna/insulation Collar De-bnnd
EC-B8806 1003 Broken Right ECNI Antenna Pivot Stud
EC-B388061004 Crazked Ground Plane/Honeycomb Skin
EC-B880)6 1005 Bent Left ECM Antenna Pivot Stud
E%--B8806 1006 Loose DF Antenna

31



T!.I- CLDENT REPORT (ACR 70-13) " . Robe-e Datla ri12 March 1989 T

Test Title: Natural Icing Reevaluation Test Project 4 TIR F
2. of the EH-60A I 88-06-1 ". EC-888061001

. AEFA 6. Teat Sponsor AMCPM-AE

I MAJOR ITEM DATA

ZT'A" 1"? TINS Test Life: Units:
9 4 5 21. NA

( 22. NA

23. NA
to: N1A 24. (Not Used)

II INCIDENT DATA

':-ation Processing Unit (NPU 40. Data & Time: 24 Feb 89, 0945
LH-60A 41. FD/SC Step#:

Iasi: Major 42. FD/SC Class:
Performance 43. Chargeability: Firmware

-,ring: Cockpit Equip. Checksl 44. Preliminary CA Status: Open
kcn: Reorogrammed 45. Asgd Reap:

vironment: Natural Icing
.t{ii !atriel: Reorogrammed/See ftem 90

1:1 INCIDFNT SUBJECT DATA

Nav;iatir Processing Unit 60. FGC: EH-60A 86-24569
al,: 151 61. LSA#:
N' ANi/UYK-64(V)2 Part Life: Units:

ROLM 63. 358 hours
irt0. 1666 B--C 64. NA
"'#: NA 65. NA
ty - One 66. Next Assy: AN/ASN-132(V) IINS

57. :" Reprogrammed 67. Serial#: NA

IV MAINTENANCE DATA

:acitic Clockhours: 0.5 80. Type: Unscheduled
L m"ostic Manhours: 1.0 81. Level Use: AVIM

-* ve Maint Clockhours: 4.0 82. Level Pruc: AVUM
" Maint Manhours: 8.0 83. Level Recm: AVUM

V INCIDENT DESCRIPTION
;. ,,C p L, i oz Incident:

'craft hs had a continuing problem with an unreliable AN/ASN-43 Gyro Magnetic
7-. Set. M,'Intenance personnel have been trouble-shooting the problem IAW procedures

tii.r in TI '1-1520-237-23-2 changes 12, Avionics Fault Isolation Procedure Manual,
ted 30 April 7), Trouble-shooting number 11.1-3 "NPU Failure Annunciator Appears,"

11.1-8, figure 11.1-2.

inr %.ie "Before starting engines, COCKPIT EQUIPMENT CHECKS," initiation of the IINS
j ri.: ent Dosi tion Latitude LonQitude. Magnetic Variation. Field Elevation, and
lie & Phone of Preparer: FOR THEl COMWADER: (Continued)

'=i L. PI'ROWSKI 99. PAUL W. LOSIER, MAJ, AV
r 'e. Engineer, AV 527-4992 Chief, Plans & Programs GE

32



TEST INCIDENT REPORT (AMCP 70-13)

TIR # EC-888061001

Item 90. (Continued)

Barometric Altimeter were input. Subsequently, a flashing "NPU" annunciator on
the C11091/ASN-132(V) Control Display Unit indicated a NPU failure. The IINS
was turned off for the required two minutes and then steps were taken to ini-
tiate the alignment again. Alignment was unsuccessful. IINS self-test was
performed confirming the NPU failure. Subsequently, the NPU was reprogrammed
with the Raymond Cassette, model 6101-01, PN 101830-602, SN 6414, and cable,
model number EGPCO2-PP. Two flights totalling 2.5 hours followed the repro-
gramming of the NPU with no failures.
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- -T REPORT (AMCR 70-13) 1 1. Release Date:
14 March 1989

Test Title: Natural Icing Reevaluation Test Project # TR #
2. of the EH-60A 3. 88-06-1 4- EC-B88061002

s Asency: AEFA 6. Test Sponsor AMCPM-AE

I MAJOR ITEM DATA

, :J' -35 '5 1 (V) Test Life: Units:

22.

-.COR Aerospace 23.
4C0099:24. (Not Used)

!1 INCIDENT DATA

.-_ erde-d ECMi Antenna AO. Data & Time: 7 March 1989, 1600
41. FD/SC Step#:

- ss: MAJOR 42. FD/SC Class:
. . 43. Chargeability: Hardware

ir: Post flight inspectioM 44. Prelininary CA Status: Open
711 .emoved 5. As d Resp:

- atural 1cing
Returned to TRACOR Aerospace

!Il INCIDFNT SUBJECT DATA

.- , .rtermeasures (ECM) 60. FGC: EH-60A 86-24569
,77 Antenna 61. LSA#:

7S ... 151 (V) Part Life: Units:
63.

' a - C5C,"P3 -1 64.
S : "65.

(>1i<: i' 66. Next Assy:
t i :,P. : eFOved 67. Serial#:

IV MAINTENANCE DATA

&Diagnostic Clockhours: 80. Type: Unscheduled
D ignostaic Manhours: 81. Level Use: Contractor/UNK

72. A,-tive Maint Clockhours: 82. Level Prsc: UNK
"3. _'tive Maint Manhours: 83. Level Recm: Contractor

V INCIDENT DESCRIPTION
! -' ' cr io of incident:

11r1tUral icing test flight of 1.4 hr. duration at -14.0' C with an average LWC
.,/ 'jm3 , the ECM antenna failed to fully retract. During the test flight the ECM

*r ,--na ,K.?d oscilit~i laterally. After approximately 33 minutes, the antenna stopped
3 rdl -,ung slightly to the right of the normal extended position.

it -nsrection revealed a debonding between the aluminum ECM antenna and the
_ s- -: ~ati.on. bushing at it's base. Various patches of paint were missing from a

-ut 3 _trom the antenna tip. (Continued on attached sheet)
e ie & Phone -,f Preparer: F FOR THE COMANDER:

"' )SEPH L. PIOTROWSKI 99. PAUL W. LOSIER, MAJ, AV
t Engineer, AV 527-4992 Chief, Plans & Programs
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TEST INCIDENT REPORT (AMCP 70-13)

TIR # EC-B88061002

:tem 90. (Continued)

Additional damage was noticed during the post fliqht inspection: the right
ECM antenna pivot stud (TIR #EC-B88061003), the ground plane/honeycomb rkin sand-
wich structure (TIR EC-B88061004), and the left pivot stud (TIR #EC-B88061005).
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--T -I T REPORT (AMCR 70-13) I L. Release Date:
14 March 1989

Test Title: Natural Icing Reevaluation Test Project 1k TIR I
2. of the EH-60A In 88-06-1 EC-B88061003

5. Test Agency: AEFA 6. Test Sponsor AMCPM-AE

I MAJOR ITEM DATA

10. Model: ECM Antenna Actuator Assy Test Life: Units:
1I. Serial#: 21.
12. '-S A,":  -2.
13. M fr: TRACOR Aerospace 23.
V Contr3ctl': 24. (Not Used)

1: INCIDENT DATA

30. Title Sheared Pivot Switch Stud n. Data & Tine: 7 March 1989, 1600
31. Subsystem: I..1 FD/SC Step ':
32. Incident Class: MAJOR 12. PD/SC Class:
23. Catezcrv: R&D 3. Charzeability: Hardware
3.... Observed 7uring: Post fj i -ht inspection, 44 O relininarv CA Status: Open
35. Action Taken: Removed 45 Aszd Pesp:
"8. Test l.n',rnment: Naturi :2in

49. Defective .Materiel: Returned to TRACOR Aerospace
il: INCTDFN:T SUBJECT DATA

50. ;ae Stud, Piv-ot Switch 60. FGC: EH-60A, 86-24569
51 Serial: : 61. LSA#:
52. FSN/:;SN:/ Part Life: Units:
53. Mfr: TACOR Aerospace 63.
54. Mfr Part0: 57958/'C5074731 64.
55. Drawingli: 21099-E-1449R2C1 65.
56. Quantity: 1 66. Next Assy: Actuator Assy
57. Action: Removed 67. Serial#:

IV MAINTENANCE DATA

70. Diagnostic Clockhours: 80. Type: Unscheduled

71. Diagnostic Manhours: 81. Level Use: Contractor/UNK
72. Active Maint Clockhours: 82. Level Prsc: UNK
73. Active Maint Manhours: 83. Level Recm: Contractor

V INCIDENT DESCRIPTION
71.1 Description of Incident:
" the completicn of a natural icing test flight of 1.4 hr. duration, -14.00 C and with

in average LWC of 0.27 g/m3 , a post flight inspection revealed a broken right pivot stud on
the ECM antenna actuator assembly. In the area of the sheared stud, damage was also apparent
,n L actuator mounting/housing and the moveable antenna mounting plate.

Additional damage was noticed during the post flight inspection: the ECM antenna
'TIR dEC-B83061002), the ground plane/honeycomb skin sandwich structure (TIR #EC-B88061004),
-nd the left Divot stud (TIR #EC-B88061005).

Name, Title & Phone of Preparer: FOR THE COMMANDER:
98. JOSEPH L. PIOTROWSKI 99. PAUL W. LOSIER, MAJ, AV

Project Engineer, AV 527-4992 Chief, Plans & Programs
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70-13) ReesDte

RST >1. £ '?NT REPORT (A.MCR ! 3 1. Release Date: 14 March 189

Test Title: Natural Icing Reevaluation 3 Test Project 4. TIR
2. of the EH-6OA 88-06-EC-B88061004 EC--806-00

5. Test Agency: AEFA 6. Test Sponsor AMCPM-AE

I MAJOR ITEM DATA

0. Toe: He~c c r, EH-60A Test Life: Units:
Se ria 1 6 246 9 21

• ' ' A :: : ,

.korsky 23.
24. (Not Used)

_C ...... DATA

' -rund P ne 10. Data S Time: 7 March i89, 1600
} . ubs~te': L FriSC Step:':

, R 2- FC/SC Class:

r . . 7 1argeablitv: Ha rdvare

,e 0.- : ost f1iit 1 n io'h Preliminary CA Stat.s: Open
.S - Sos ri1osd D A4 s d Peso:

-. - • , ec: c(~ ... ,-

. ., e ::.e .. erie!: a-_- .. ..

_________ _ _CI T SUBJECT DATA

60. FGC:

Sera .: 61. LSA#:
52. FSNS' Part Life: Units:
52 FS,; 

63.
: :. :'f ?: <::"64.

" - . Draw6; : 65.
56. 5uant!tv: - 66. Next Assy: Honeycomb skin
7Actin: rsoeted 67. Serial#:

IV MAINTENANCE DATA

70. Diagnostic Clockhours: 80. Type: Unscheduled

71. DiagrosMi 'anhours: 81. Level Use: Contractor/UNK
7. Active ' ain_ Lrckhours: 82. Level Prsc: AVUM

73. Active Maint 1anhours: 83. Level Recm: Contractor/UNK

V INCIDENT DESCRIPTION
"! e~,': ro-, of incident:

-,, ", ~c'mrlet of a natural icing test flisht of 1.4 hr. duration at -14.0o C and
r 'p; hC of 0.27 g/m3 , post flight inspection revealed a cracked ground plane

]' I 've/c. 'ki h, -ground plane and honeycomb skin form a sandwich structure which
-rna actuator assembly. The structure is located at a fuselage statiun

, 212.53, and buttline of 0, underneath the transition section.

riotied during the psot flight inspection: the ECM antenna (TIR

- it -itch stud (TIR #EC-888061003), and the left pivot stud

. "reparer: FOR THE CO,4ANDER: (Lont)
99. PAUL W. LOSIER

.27-4992 Chief, Plans Programs
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TEST !NCIDENT REPORT (AMCP 70-13)

TIR #EC-B88061004

Item 90. (Continued)

TRR iEC-B88061005).

'tem 49.

Structire will remain installed on the aircraft. After testing, aircraft will
,e returned to Flight Systems Inc., a subcontractor of TRACOR Aerospace.
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TEmr NCIDENT REPORT (AMCR 70-13) 1 1. Release Date: 14 March 1989

Test Title: Natural Icing Reevaluation Test Project # TIR #
2. of the EH-60A 3. 88-06-1 ' .EC-B88061005

Test Agency: AEFA 6. Test Sponsor AMCPM-AE

I MAJOR ITEM DATA

-.'deI: ECM Antenna Actuator Assy Test Life: Units:

.b. Serial 21.
2, 7SA.: 22... ^'OR23.

A. "'Wr: , C Aerospace 23.
:24. (No Used)

I INCIDENT DATA

. 'e Bent t Stud 40. Data & Time: 7 March 1989, 1600
1 ' s'';sre': I. FD/SC Step#b:

2 en- t - ss: MA:CR 42. FD/SC Class:
R &Dgorv: 3 o -. 3. Chargeability: Hardware

S served un S: Post c~ignt inspection 44. Preliminary CA Status: Open
Aeroved 45. Asgd Pesp:

Tst~ Evronment: t [cin

-eective Y'31erieI: Peturred to TRACOR Aerospace
T:: [TCIDFNT SUBJECT DATA

. Nar.e Stud, Pivot 60. FGC: EH-60A 86-24569
Seriall : 61. LSAO:

2. ESN/NSN: Part Life: Units:
3 Mfr: TPACCR Aerospace 63.

M!fr PartO: 57958/C5074725 64.
55- Drawing,): :: 299-E-:449R2C1 65.
56- Quantity: 1 66. Next Assy: Actuator Assy
K7 Action: Removed 67. Serial#:

IV MAINTENANCE DATA

7). ia0nostic C.ockhours: 80. Type: Unscheduled
7. Diagnostic Manhours: 81. Level Use: Contractor/UNK

72. Active Maint Clockhours: 82. Level Prsc: UNK
73. Active Maint Manhours: 83. Level Recm: Contractor

V INCIDENT DESCRIPTION
=uII Description of Incident:

-=, A the comoletion of a natural icing test flight of 1.4 hr. duration at-14.00 C and
*, ave~-,ae LWC of 0.27 g/m3 , a post flight inspection revealed a bent left ECM antennasi1>t tud.

'K da-dage was noticed during the post flight inspection: the ECM antenna
-~,c ,~&11), the ground plane/honeycomb skin sandwich structure (TIR #EC-B88061004),

. r. righr niio t -,itch stud (EC-B88061003).

"ame, Ti-Ie & Phone of Preparer: I FOR THE COMMANDER:
. ;SEP'- L. P:OTROWSKI 99. PAUL W. LOSIER2r-jcc: ngineer, AV 527-4992 Chief, Plans & Programs
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- TEr NC!DENT REPORT (AMCR 70-13) I 1. Release Date:
16 March 19.89

Test Title: Natural Project # TIR', 2 e~ofte~tl:H-oAaur]Icing Reevaluation I1 I.8-61, 4.EC-B88061006

2. 3. 88-06-1 I 4 E-8010
2.of the EH-60A

S- Tpqt AgenCY: AEFA 6. Test Soonqor AMCPM-AE

I MAJOR ITEM DATA

10. Model: Antenna, Direction Finding (DF)l Test Life: Units:
ii. XikXXXX MFR PART #. C5074121-3 21. 29.1 hours
2. USA,": 22.

L3. Mfr: TRACOR Aerospace 23.
IA. Contract't: 24. (Not Used)

ii INCIDENT DATA

10. Ttt1e Loose Monopole Antenna 0. Data & Time: 13 March 1989, 1200

S:vsseM: EH-60A 41. FD/SC Step#:

- Incident -lass: Minor 42 FD/SC Class:
33. Categcr-: R&D 43. Chargeability: Hardware
3.. Observed 2uring: Post flight inspection 4 Preliminary CA Status: Open
35. Action Taken: Removed '5. Asgd Pesp:

Test -nvironent: Natjral :cing
-. DeFective Materiel:

7. !NCIDF:T SUBJECT DATA
T

, Name Housing Insulator 60. FGC: EH-60A, 86-24569
51. Serialq : 61. LSA#:

52. FSN/NSN: Part Lifz: Units:
53. Mfr: TRACOR Aerospace 63. 29.1 hours

54. Mfr Partk: 1951-!-4116-4 64.

15. Drawing#: 65.
56. Quantity: 66. Next Assy: Housing Ins. & D.F. Antenna
57. Action: 67. Serial#: CS074124

IV MAINTENANCE DATA

70. Diagnostic Clockhours: 0.5 80. Type: Unscheduled
71. Diagnostic Manhours: 1 1 81. Level Use: Contractor/UNK
72. Active Maint Clockhours: 1 82. Level Prsc: UNK
73. Active Maint Manhours: 2 83. Level Recm: Contractor

V INCIDENT DESCRIPTION
' escription of Incident:

- ia the completion of a natural icing flight at LWC=O.33 g/m and a temperautre of

..ie #I uppar monopole antenna was found loose. The housing insulator was disas-
se-ouied revealing a screw insert that was not aligned correctly within its retaining
shoulders. The insert was skewed approximately 20 degrees and was lodged on top of the

-. r The location of this insert was for the upper monopole element's lower screw

_Continued on attached sheet)
' :,iL & ?hone of Preparer: FOR THE COMMANDER:

'6. JDSLPH L. PIOTROWSKI 99. PAUL W. LOSIER, MAJ, AV
P-q'ct Egineer, AV 527-4992 Chief, Plans & Programs -jtC ,a
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TEST INCIDENT REPORT (AMCR 70-13)

TIR #EC-B88061006

:tem 90. (Continued)

The remaining 3 housing insulators were inspected. Inspection of the #3 dipole
Qusing insulator revealed a 1/64" gap oetween two screw inserts and their respective
,e:aining shoulder channels. The gap between the insulator and the retaining shoulder
:hannel was not sufficient to permit the screw inserts to rotate. The two remaining
housing insulators on the left hand side of the aircraft were undamaged.

For further details, see advanced copy/final report, AEFA Project No. 88-06-1.
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APPENDIX F. PHOTOGRAPHS

Figure No. Title

F-I Typical ECM Antenna Ice Accretion
F-2 ECM Antenna Extended Post-Failure
F-3 ECM Antenna Retracted Post-Failure
F-4 Damaged ECM Antenna Pivot Pins
F-5 Damaged ECM Antenna Mounting Structure
F-6 Damaged ECM Antenna Ground Plane
F-7 Damaged ECM Antenna Base
F-8 Damaged ECM Antenna Acuator
F-9 Damaged ECM Antenna Acuator
F-10 Left DF Dipole Antennas-Typical Ice Accretion

F-1 I Active DF Antennas-Typical Ice Accretion
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Figure F-I. Typical ECM Antenna Ice Accretion (Flight #1)
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Damage

F nurcr:~ EC\1Antenna Extended Post-Failurc ( FliLuht #3)
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Figure F-Il. T\ ria Dtlmrll Nxjti\e F)F \ntenita 1,e Accietion
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